Introduction
Very often the ow p a s t bodies or obstacles is naturally formulated in exterior unbounded domains. However, the numerical solution of nonlinear exterior problems is di cult and, therefore, the unbounded domain is usually replaced by a bounded computational domain with an arti cial boundary ;. Then, of course, the problem of the choice of \nonre ecting" physically acceptable boundary conditions on ; arises. Another possibility is to simulate the ow in the exterior of ; with the aid of a suitable (preferable linear) approximation. This approach has become rather popular in various areas. Let us mention, e. g. 2 , 7 , 1 0 ] .
In 8] we i n vestigated the coupling of the incompressible Navier{Stokes system in the interior of ; with the exterior Stokes problem. We proved in particular the existence of a solution of the coupled problem even for large data. This model can be used only in 3D and, moreover, the Stokes equations do not approximate su ciently accurately the ow in the wake behind bodies. Here we will deal with a more relevant model using the coupling of the interior Navier{Stokes system with the exterior Oseen problem.
In comparison to 8], additional di culties appear here. First, the transmission conditions used for the coupling \Navier{Stokes { Stokes" (inspired by considerations from 1]) are not suitable for the coupling between the Navier{Stokes and Oseen. In this case we h a ve found that it is suitable to use the continuity of the normal stress augmented by the mean of the di erence of the momentum ux transported from inside by t h e i n terior velocity u ; and from outside by a constant vector e u 1 equal to the exterior far eld velocity u 1 . This condition is in agreement with one of the \natural" boundary conditions proposed in 3] . It can also be used for the coupling between the Navier{Stokes problem and the Stokes problem, putting e u 1 = 0 . Then the analysis carried out in 8] would be completely analogous.
The second obstacle arises from the special form of the weak formulation of the exterior Oseen problem (cf., e. g., 9]). In contrast to the exterior Stokes problem, test functions cannot be considered as elements of the weighted Sobolev space where we s e e k a w eak solution. This is the reason that the technique from 8] based on the properties of the Steklov{Poincar e operator is not used in the present paper.
Here we proceed in a quite di erent way than in 8]. Namely, we construct a monotone sequence of bounded domains covering the whole exterior domain and a sequence of corresponding approximate solutions converging to a solution of the coupled problem.
Since the exterior Oseen problem possesses a fundamental solution, see, e.g. 9], Vol. I I , i t i s possible to reformulate this problem as a boundary integral equation on the arti cial interface ;. That is why our results represent a theoretical basis for the coupled nite element { boundary element procedures simulating numerically viscous incompressible ow.
1 Classical formulation of the problem This problem has been investigated in a numberofworks. A detailed treatment can be found, e. g., in 9] . For N = 3 , see also 5]. However, this formulation in the unbounded domain is not convenient for numerical simulation. That is why w e i n troduce an arti cial interface ; dividing into two subdomains: a bounded interior domain ; with @ ; = ; 0 ;, in which we consider the Navier{Stokes system (1.1b -c), and an unbounded domain + lying outside ; with @ + = ; a n d 
Weak formulation
In what follows we will assume that @ ; = ; 0 ; is Lipschitz-continuous. First It is well-known that In the same way w e i n troduce the spaces L 2 ( ) W 1 ( ), etc. Now let us de ne subspaces of W 1 ( ):
For functions v from subspaces of Sobolev spaces, the restrictions vj ; vj ; 0 etc. will be understood in the sense of traces.
For v 2 V ( ), the limit at 1 is zero and vj ; 0 = 0. In order to realize condition (1.2g) in the weak formulation, we introduce a function 1 jz nj z ni ; z j z i j dx ;! 0 due to (3.7b). The limit process in the terms with the form e a can be easily carried out on the basis of (3.7c) and the H older inequality o ver ;. (Cf. 8], Lemma 4.3.)
2
For any positive i n teger n we denote by B n the ball with radius n and centre at the origin. We will consider n n 0 with xed n 0 such that B B n 0 ( B n ), where B is the ball used in the de nition of the function 1 . Hence, @ B n and 1 j @Bn = u 1 for n n 0 . We set n = \ B n and + n = + \ B n . Then for n n 0 , we have ; 
(the form L(v) has sense for v 2 V ( n ) extended by zero on ). Condition (3.11a) implies that u n j ; 0 = 0 u n j ;n = 1 and div u n = 0 a. e. in n . Conditions 
(3.14b) Then u n = 1 + z n . By (2.12), u n = z n in ; .
First let us prove the existence and estimates of the solution z n of problem (3.14) . Similarly as in Lemma 3.1, we can establish some properties of the forms a By the Riesz representation theorem, for each z 2 X k there exists P k (z) 2 X k such that
(3.28) (Of course, P k depends on n.) Similarly as in 11, 14, 6, 8] , it can be shown that P k : X k ! X k is a continuous mapping. Let us show that it is coercive. For any z 2 X k , b y (3.9) we h a ve Now w e are ready to carry out the limit process in (3.40) for n ! 1 . Linearity and continuity of the forms a 0 ( 1 + v) = a 0 ( v) b 0 ( 1 + v) a n d b This means that z is a solution of problem (3.13) and u = 1 + z is a solution of problem (2.17), which w e w anted to prove. 
